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Telecommunications routing apparatus and method 



(57) The invention provides for a call centre (109) 
including a PBX/ACD (108) and a CTI server (142) for 
routing both voice and video calls to a single group of 
agents (1 20, 1 22, 1 24 ; 1 72, 1 74) in which a modem call 
from an end-point terminal (100, 101, 102) is used to 
initiate and prepare a video call. Upon receiving an in- 
bound voice or a modem call, the PBX/ACD (108) pass- 
es ANI and DNIS to the CTI server (1 42) and in response 
to the inbound voice or video call the CTI server (142) 
selects a group of agents capable of handling the in- 



bound call, and sends routing information to the PBX/ 
ACD (108) so that the ACD can route the inbound call 
to the selected group of agents. Before an inbound call 
is routed to an agent, the CTI server (142) generates a 
flag to indicate the nature of the inbound call. If the flag 
indicates a video call initiated by a modem call, a modem 
(1 52) at the agent's side will respond to the modem call 
from the end-point terminal (102), and a separate ISDN 
call is then made to establish a video connection. If the 
flag indicates a voice call, a telephone set (118) at the 
agents side will simply ring. 
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Description 



The present invention generally relates to a method 
and apparatus for routing inbound voice and video calls 
to agents in a call center environment. 

It is known that a Private Branch Exchange (PBX) 
or an Automatic Call Distributor (ACD) can route in- 
bound voice calls from consumers to the agents in a call 
center environment. 

To improve efficiency, it is sometimes advanta- 
geous to divide all the agents in a call center into several 
groups. A group of agents, also known as a split, is de- 
fined as one or more agents doing similar work or having 
common skills or attributes. An administrative proce- 
dure is initiated to configure groups' (or splits') defini- 
tions, so that the PBX/ACD can manage the groups (or 
splits) based on the definitions. Agents with a common 
work or skill or attribute set usually log into a split (or a 
group), before they are ready to take calls. When an in- 
bound call enters the PBX/ACD, it can be routed to a 
group of agents (or an agent) based on characteristics, 
such as: the telephone number dialed by a customer, 
the customer's telephone number identification, the time 
of the day called, etc. 

While conventional call centers can route either 
voice or video calls, they are unable to route both voice 
and video calls to a same group of agents. Under such 
a limitation, a conventional call center capable of 
processing both voice and video calls has to divide its 
agents into at least two groups, one handling voice calls 
and the other handling video calls. This arrangement 
can be wasteful of human resource and facilities in a call 
center. For example, an inbound voice call has to wait 
for service if all the agents in the voice group are busy, 
even when some agents in the video group are availa- 
ble. By the same token, an inbound video call has to 
wait for service if all the agents in the video group are 
busy, even when some agents in the voice group are 
available. 

Thus, to efficiently use the agents and facilities 
available in a call center to handle inbound calls, there 
exists a need to provide improved apparatus and meth- 
od that are capable of routing both voice and video calls 
to the agents in a single group. 

Furthermore, to enhance compatibility with existing 
call center technology, and reduce the cost to upgrade 
existing call centers, there exists another need to pro- 
vide improved apparatus and method that are capable 
of routing both voice and video calls to the agents in a 
single group without imposing undue modification on the 
existing call center technology. 

It is the object of the invention to provide improved 
apparatus and method to meet these needs. 

According to the invention apparatus for routing first 
type calls and second type calls from at least one end- 
point terminal to a service group in a call centre, the 
service group including at least one service terminal ca- 
pable of processing the first type and second type calls 



and the apparatus comprising means for receiving the 
first type calls, means for receiving the second type calls 
and means for routing the received first type and second 
type calls to the service group. 
5 Also according to the invention a system for routing 
first type calls and second type calls from one or more 
end-point terminal to a service group in a call centre, the 
group including one or more service terminal capable of 
processing the first type and second type calls and the 
10 system comprising means for generating said first type 
calls, means for generating said second type calls and 
apparatus as claimed in any one of Claims 1 to 8. 

Further according to the invention a method of rout- 
ing first type and second type calls from at least one 
15 terminal to a service group in a call centre the service 
group including at least one service terminal capable of 
processing the first and second type calls, the method 
comprising the steps of receiving said first type calls re- 
ceiving said second type calls and routing the received 
20 first and second calls to the service group. 



Figure 1 depicts a system for routing voice and vid- 
eo calls to the agents in a call center, in accordance 
to the present invention; 

25 Figure 2 depicts a flowchart showing a process of 
routing a call to an agent workstation in the call cent- 
er, in accordance to the present invention; and 
Figure 3 depicts a flowchart showing a portion of 
the process for routing a voice call to an agent work- 

30 station in the call center, in accordance to the 
present invention. 

While the invention is susceptible to various modi- 
fications and alternative forms, a specific embodiment 
35 thereof has been shown by way of example in the draw- 
ings and will herein be described in detail. It should be 
understood, however, that there is no intent to limit the 
invention to the particular form disclosed, but on the con- 
trary, the intention is to cover all modifications, equiva- 
40 lents, and alternatives falling within the spirit and scope 
of the invention as defined by the appended claims. 

Figure 1 (including 1 A and 1 B) depicts a system for 
routing voice and video calls to the agents in a call cent- 
er, in accordance of the present invention. 
45 ' As shown in figure 1 , the system includes a plurality 
of end-point terminals (100, 101 , 102) with each having 
a video camera and a telephone set attached to it, a plu- 
rality of user telephone sets (1 03, 104), a telephone net- 
work 106, and a call center 109 (delineated within the 
so dot line). 

An end-point terminal can be a PC (Personal Com- 
puter) capable of processing voice and video calls, or it 
can be a kiosk. Kiosk is a term commonly used in the 
call center environment to refer a video-enabled user 
55 end-point. A kiosk may have a video display and various 
input media, such as touch-screens, video cameras, 
scanners, keyboards, etc. A video kiosk may also re- 
quire a device to send and receive a voice call, such as 
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a telephone set. Coupled to end-point terminal 102 are 
video camera 112, telephone set 114 (with speaker 
phone feature), a display device 137, and a touch 
screen 133. 

Described as a representative of the plurality of 
end-point of terminals, end-point terminal 102 includes 
a presentation layer 130, a modem 132, a video/ISDN 
board 1 34, and a video application 1 36. 

Presentation layer 130 provides an interface be- 
tween a user and various internal applications, such as 
instructions, image of an agent during a video call, and 
information presented to the user. Additionally, it allows 
the caller to control touch-screens, cameras, scanners, 
* keyboards, etc. Usually, an end-point terminal or kiosk 
is equipped with a presentation layer. 

Modem 132 is able to initiate a modem call to, or 
respond to a modem call from, call center 109. It can 
also send data to, or receive data from, the call center 
Video/ISDN board 134 is able to initiate and re- 
spond to an ISSN video connection between end-point 
terminal 102 and an agent workstation (120, 122, 124, 
172, 174 in call center 109) during a video call. It can 
also send integrated voice/video data to, or receive in- 
tegrated voice/video data from, an agent workstation. 

Video application 1 36 is able to control video/ISDN 
board 1 34 in end-point terminal 1 02 to generate a video 
call to, or receive a video call from, call center 109. It is 
also able to process integrated voice/video data to be 
sent to or received from an agent work station (1 20, 1 22, 
1 24, 1 72, or 1 74) in call center 1 09. 

Each of the plurality of telephone sets (103, or 104) 
is able to initiate a voice call to, or receive a voice call 
from, call center 109. 

As shown in figure 1 , call center 109 includes PBX/ 
ACD 108, a CTI server 110, a data warehouse 115, and 
plurality of agent workstations (120, 122, 124, 172, 174). 
PBX/ACD 108 is connected to CTI server 110 via CTI 
link 111, and each of the agent workstations are con- 
nected to CTI server 110 via a TCP/IP LAN (local area 
network) interface (not shown). 

CTI interface server 110 includes a database 138, 
data collection server 140, a CTI interface server 142, 
and a routing server 144. 

Database 1 38 is a centralized repository of data that 
contains (or has access to) information about prospec- 
tive callers' profiles and information passed over a mo- 
dem link to an agent workstation from an end-point ter- 
minal. Specifically, database 138 contains (or has ac- 
cess to) caller's ANIs that are recognizable by call center 
109, routing numbers to agents, and ISDN numbers of 
kiosks and end-point terminals. Database 1 38 also con- 
tains (or has access to) the information relating to the 
ANIs and DNISs. (ANI stands for Automatic Number ID, 
and DNIS stands for Dialed Number Identification Serv- 
ice). 

CTI interface server 142 is a server application ca- 
pable of monitoring and controlling resources on PBX/ 
ACD 108, on behalf of other server applications, user 



applications, or agent applications. 

Routing server 144 is a server application capable 
of accepting ANI and DNIS information that is passed 
by PBX/ACD 108 via CTI link 111 to CTI interface server 
5 142, and mapping this information to a split (or group) 
identifier. Routing server 144 contains (or has the ac- 
cess to) the information relating all the splits (groups) in 
call center 109. In addition, routing server 144 contains 
(or has the access to) the information relating all DNISs 
10 in call center 109 and all ANIs that are recognizable by 
call center 109. For example, an ANI may indicate 
whether a caller is a voice call consumer or a video call 
consumer; a DNIS may indicate whether a requested 
service (identified by a DNIS) is a call service or a video 
15 call service. 

Described as a representative of the plurality of the 
agent workstations, agent workstation 120 includes vid- 
eo/ISDN board 154, video application 156, modem 152, 
presentation layer 150, client applications 158, and cli- 
20 ent interface 160. Connected with agent workstation 
1 20 is a video camera 1 1 6, a display device 117, and a 
telephone set 118. 

In figure 1, presentation layer 150 is a user interface 
that allows an agent to interact with voice and video ca- 
2 5 pability services. 

Modem 1 52 is able to respond to a modem call from 
an end-point terminal. It can also send data to, and re- 
ceive data from, an end-point terminal. 

Video/ISDN board 154 is able to initiate an ISDN 
30 video connection to a video/ISDN board 1 34 in an end- 
point terminal. It can also send integrated voice and vid- 
eo data to, and receive integrated voice and video data 
from, an end-point terminal. 

Video application 156 is able to control video/ISDN 
35 board 154. 

Client applications 158 are able to perform agent 
services for different customer applications. 

Client interface application 160 is able to communi- 
cate with CTI server 110 via the TCP/IP LAN interface 
40 (not shown). 

Figure 2 (including 2A, 2B and 2C) depicts a flow- 
chart showing a process of routing a call (either a video 
call or a voice call) to an agent workstation, in accord- 
ance with the present invention. In the routing process 
45 shown figure 2, it is assumed that agent workstations 
120, 122 ; 124 are assigned into a single group. Howev- 
er, it should be noted that it is possible that a group may 
contain only one agent workstation. 

Instep 202, a customer uses end-point terminal 102 
50 (via either touch screen 137 or keyboard 139) or tele- 
phone set 103 to make a call to call center 109. 

If the call is made using end-point terminal 102, the 
customer interacts with presentation layer 130 to gen- 
erate a modem call request. 
55 In step 204, a specific DNIS on PBX/ACD 108 is 

dialed. 

In step 204, if the call is made using end-point ter- 
minal 102, the customer interacts with an application 
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(mortgage application for example) via presentation lay- 
er 130 to generate a modem call request. In response 
to the modem call request from the presentation layer, 
video application 1 36 dials, via a modem call using mo- 
dem 132, a specific DNIS on PBX/ACD 108. Video ap- 
plication 136 selects a specific DNIS based on the na- 
ture of the application. 

In step 204, if the call is made using telephone set 
103, a specific DNIS on PBX/ACD is directly dialed by 
the user. 

In either case, the call will be switched to PBX/ACD 
108 via telephone network 106, and an ANI is attached 
with the call to PBX/ACD. 

In step 206, upon receiving the inbound call, PBX/ 
ACD 108 notifies CTI interface server 142 via CTI link 
1 1 1 that a call has arrived and passes the DNIS and ANI 
to the CTI interface server. 

In step 208, CTI interface server 142 requests data 
collection server 1 40 to create a data record for this ar- 
rived call. Data collection server 140 collects call/data 
information and saves the information in database 1 38. 

In step 210, CTI interface server 142 passes the 
ANI and DNIS to routing server 144. 

In step 211, routing server 144 needs to detect 
whether the call is a video call or a voice call by search- 
ing the routing information (which is located with routing 
server 144, database 138 or disk driver 146). Based on 
the routing information relating to either the DNIS, the 
ANI, or combination of the DNIS and ANI , routing server 
144 can identify whether the call is a video or a voice 
call. Then, routing server 144 selects the best group of 
agents to handle the inbound call based the DNIS, the 
ANI, or combination of the DNIS and ANI. The selected 
group is identified by a routing number called groupjd 
(or splitjd). 

In step 21 2, routing server 144 returns CTI interface 
server 142 with the control data including: 

(1) a routing number (splitjd), which is associated 
with a group of voice or video enabled agent work- 
stations (such as agent workstations 1 20, 1 22 ; 1 24) 
that are able to handle the application (shown in 
step 202); 

(2) ISDN (integrated services digital network) num- 
bers associated with 2 BRI channels 135 between 
the video-enabled agent workstations and the re- 
ceived ANI : if routing server detects that the in- 
bound call is a video call; and 

(3) a video_flag (which is in an active state if the 
inbound call is a video call and in an inactive state 
if the inbound call is not a video call). 

ISDN numbers are the telephone numbers for ISDN 
service. A video call using ISDN requires H. 320 protocol 
via multiple (2, 4, or 6) BRI (Basic Rate Interface) chan- 
nels. (BRI is defined in ISDN specification). In the em- 
bodiment shown figure 2, stored in disk driver 146 in- 
clude all video kiosk ANIs that are allowed to access the 



call center, all ISDN numbers that have been assigned 
to video capable end-point terminals, and all routing 
numbers that identify groups (splits) in the call center 
Each of these video kiosk ANIs is keyed (mapped) to 
s one or more of the ISDN numbers associated with BRI 
channels, so that routing server 144 can select ISDN 
numbers based on the ANI received from the modem 
call. 

In step 214, CTI interface server 142 sends a CTI 
io routing message containing a splitjd (or groupjd) to 
PBX/ACD 108. 

In step 216, PBX/ACD 108 selects an available 
agent from the pool of agents logged into the splitjd. 
The selected agent is identified by an agentjd. 
15 in step 21 8, PBX/ACD 1 08 returns agentjd to CTI 
interface server 1 42. In this example : it is assumed that 
the agentjd identifies agent workstation 120. 

In step 222, CTI interface server 142 sends a CTI 
message to the agent workstation identified by the 
20 agentjd. If the inbound call is a video call, the message 
contains ISDN numbers associated with the ANI and ac- 
tive videojlag. If the inbound call is a voice call, the 
message contains the ANI, and inactive videojlag. 
In step 224, client interface application 1 60 receives 
25 the CTI message and passes it to video application 1 56. 

In step 225, video application 156 detects whether 
the inbound call is a voice or a video call by checking 
the state of the videojlag. If the videojlag is in an in- 
active state, the operation is directed to step 326 in fig- 
30 ure 3. If the videojlag is in an active state, the operation 
is directed to step 226 immediately below. 

In step 226, because the videojlag is in active 
state, video application 156 sets modem 152 to answer 
the modem call generated by end-point terminal 102. 
35 Also, video application 156 sends acknowledgment to 
CTI interface server 142 (via client interface application 
160) that modem 152 has been set. 

In step 228, upon receiving the acknowledgment 
from video application 156, CTI interface server 142 
40 sends a CTI message to PBX/ACD 1 08, so that the PBX/ 
ACD can route the modem call to the identified agent 
workstation (agent workstation 120 in this example). At 
this step, a modem link is established between end- 
point terminal 102 and agent workstation 120, so that 
45 control data, such as customer identification (custjd), 
application identification (appjd), and video kiosk iden- 
tification (kioskjd), can be passed from end-point ter- 
minal 102 to CTI interface server 142 and modem 152. 
A kioskjd can be used to provide security measure 
so for call center 109. More specifically, database 138 in 
call center 109 contains a security database, where 
each of the 'legitimate" kiosks corresponds to a unique 
kiosk_ANI. Upon receiving a kioskjd, CTI interface 
server 1 42 searches a match between the kioskjd and 
55 a kiosk_ANI in the security database. If there is a match, 
access to call center 109 will be granted; otherwise the 
access to call center 109 will be denied. 

In step 230, video application 156 responds to the 
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modem call generated by end-point terminal 1 02, to es- 
tablish a data session so that the control data can be 
passed from end-point terminal 102 to video application 
156. 

In step 232, video application 156 instructs video/ 
ISDN board 154 to dial the ISDN numbers contained in 
the CTI message. Upon the completion of the dialing, a 
video/audio/data link is established using 2 BRI chan- 
nels 135 between end-point terminal 102 and agent 
workstation 120. Video application 156 can provide sta- 
tus information to the agent, via presentation layer 150, 
who is operating the agent workstation 120, that a video 
call connection is being established. 

In step 234, video application 156 passes the appli- 
cation identifier (app_id) and customer identifier 
(cust_id) to client applications 158. Among client appli- 
cations 158, a customer specific video transaction ap- 
plication is invoked according to the app_id. 

In step 236, the customer specific video transaction 
application requests the customer data based on the 
cust_id via client interface application 160. The data re- 
lating to the calling customer can be generated from da- 
tabase 1 38 and presented to the agent via presentation 
layer 150. 

In step 238, the customer specific video transaction 
application displays the customer data on display device 
117 in agent workstation 120. Also video applications 
134 (in the end-point terminal) and 156 (in the agent 
workstation) displays video images, establish audio, 
and provide shared application to end-point terminal 
102 agent workstation 120, respectively. 

In step 240, the video call transaction is conducted 
between the caller and the agent. 

In step 244, the customer data newly collected can 
be saved to update the caller's data record. 

In step 246, the video call transaction is completed. 

Figure 3 depicts a flowchart showing a portion of 
the process for routing a voice call to an agent worksta- 
tion, in accordance with the present invention. 

As discussed above, if step 225 in figure 2 detects 
that the inbound call is a voice call, the operation is di- 
rected to step 326 in figure 3. 

In step 326, because the videojlag is in inactive 
state, video application 156 deactivates modem 152 so 
that the modem will not answer the inbound voice call. 
Also, video application 156 sends acknowledgment to 
CTI interface server 142 (via client interface application 
1 60), indicating that the identified agent is ready to take 
the inbound voice call. 

In step 328, upon receiving the acknowledgment 
from video application 156, CTI interface server 142 
sends a CTI message to PBX/ACD 1 08, so that the PBX/ 
ACD can route the voice call to the identified agent work- 
station (agent workstation 120 in this example). 

In step 330, CTI interface server 142 sends the ANI 
to video application 156. 

In step 332, since modem 152 has been deactivat- 
ed, the inbound voice call from PBX/ACD 108 rings tel- 



ephone set 118 to notify the agent, who is operating the 
telephone set, that a voice call is coming. 

In step 334, video application 156 passes the ANI 
to client applications 158. Among client applications 
5 1 58, a customer specific voice transaction application is 
invoked. 

In step 336, the customer specific voice transaction 
application requests the customer data based on the 
ANI via client interface application 1 60. The data relating 
io to the calling customer can be generated from database 
138 and presented to the agent via presentation layer 
150. 

In step 338, the customer specific voice transaction 
application displays the customer data on display device 
15 1 1 7 in agent workstation 1 20. 

In step 340, the voice call transaction is conducted 
between the caller and the agent. 

In step 344, the customer data newly collected can 
be saved to update the caller's data record. 
2° In step 346, the voice call transaction is completed. 

It should be noted that present invention uses a mo- 
dem call to initiate and prepare a video call. This is ad- 
vantageous because most existing PBXs/ACDs can 
handle only a single call to an agent, while H.320 stand- 
25 ard (video standard) requires multiple BRI channels to 
achieve the video performance that is needed. By using 
a modem call to initiate and prepare a video call, the 
present invention does not require a PBX/ACD to asso- 
ciate multiple BRI channels together when routing a vid- 
30 eo call to an agent. Thus, existing PBXs/ACDs can be 
used to implement the present invention without undue 
modification. 

While the invention has been illustrated and de- 
scribed in detail in the drawing and foregoing descrip- 

35 tion, it should be understood that the invention may be 
implemented through alternative embodiments within 
the spirit of the present invention. Thus, the scope of the 
invention is not intended to be limited to the illustration 
and description in this specification, but is to be defined 

40 by the appended claims. 



Claims 

45 1. Apparatus for routing first type calls and second 
type calls from at least one end-point terminal (100, 
101, 102) to a service group in a call centre (109), 
the service group including at least one service ter- 
minal(120, 122, 124, 172, 174) capable of process- 

s o ing the first type and second type calls and the ap- 
paratus comprising means (108, 110) for receiving 
the first type calls, means (108, 110) for receiving 
the second type calls and means (142) for routing 
the received first type and second type calls to the 

55 service group. 

2. Apparatus as claimed in Claim 1, wherein the rout- 
ing means (142) is arranged to execute a first type 
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of process to route the first type calls and to execute 
a second type of process to route the second type 
calls. 

3. Apparatus as claimed in Claim 1 or 2, including 
means (142) for identifying whether an inbound call 
is a first type call or a second type call. 

4. Apparatus as claimed in Claim 1 , 2 or 3, wherein at 
least one end-point terminal (100, 101, 102) is ar- 
ranged to make a first part call for initiating the first 
type calls, and wherein the means for receiving the 
first type calls comprise means (108, 110) for estab- 
lishing a first call connection between the at least 
one end-point terminal (1 00, 1 01 , 1 02) and a select- 
ed one of the service terminals (100, 122, 124, 172, 
1 74), means for establishing a second call connec- 
tion between the end-point terminal and the said 
one service terminal (120, 122, 124, 172, 174) and 
means for conducting a second part call during 
which a response can be generated to the first type 
call. 

5. Apparatus as claimed in Claim 4, wherein the first 
type calls are video calls, the second type calls are 
voice calls, and the first part call is a modem call 
and the second part call is a video call. 

6. Apparatus as claimed in Claim 5, wherein the sec- 
ond part call is an integrated service call using mul- 
tiple channels. 

7. Apparatus as claimed in any one of Claims 1 to 6, 
wherein the first type and second type calls include 
an identification for identifying a service requested 
and the apparatus further comprises means for se- 
lecting the service group based on the requested 
service identification. 

8. Apparatus as claimed in any one of Claim 1 to 7 
wherein the first and type calls include an identifi- 
cation for identifying a caller and the routing means 
further comprises means for identifying whether an 
inbound call is a first type call or a second type call 
based on the caller identification. 

9. A system for routing first type calls and second type 
calls from one or more end-point terminal (100, 101 , 
102) to a service group in a call centre (109), the 
group including one or more service terminal (120, 
122, 124, 172, 174) capable of processing the first 
type and second type calls and the system compris- 
ing means for generating said first type calls, means 
for generating said second type calls and apparatus 
as claimed in any one of Claims 1 to 8. 

10. A method of routing first type and second type calls 
from at least one terminal (100, 101, 102) toaserv- 



10 

ice group in a call centre (109) the service group 
including at least one service terminal (120, 122, 
124, 174) capable of processing the first and sec- 
ond type calls, the method comprising the steps of 
5 receiving said first type calls receiving said second 

type calls and routing the received first and second 
calls to the service group. 



75 



20 



25 



30 



35 



40 



45 



SO 



7 



BNSDCCID: <EP 0821510A2_I_> 




BNSDOCID: <EP 0821510A2J_> 



EP0 821 510 A2 



FIG. 2A 
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